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Purpose: The population of metabolic syndrome is increasing in Korea. The prevalence is related to
lifestyle, such as lack of physical activity and irregular diet. Most patients with metabolic syndrome know
that lifestyle intervention is important to managing the condition. However, they do not always follow
the intervention for various reasons, including lack of knowledge on how to change their lifestyle and
lack of accessibility to that knowledge. The purpose of this study was to test the web-based health
promotion program we developed.
Methods: Fifty-six adult workers from eight areas of business were recruited. They all had a conﬁrmed
metabolic syndrome diagnosis after being registered at a university hospital for annual health checkups.
Twenty-nine workers were assigned to the experimental group, and the others were assigned to the
control group. The web-based program was applied to the experimental group as an intervention for 8
weeks. Waist circumference, fasting blood glucose, triglyceride, high-density lipoprotein cholesterol, and
blood pressure were measured before and after the program. Data were analyzed using chi-square test,
Fisher’s exact test, and t test.
Results: There were statistically signiﬁcant differences between the two groups in waist circumference
and high-density lipoprotein cholesterol (t ¼ -4.43, p < .001; t ¼ 2.22, p ¼ .031, respectively). Of the 29
participants, 13 (44.83%) in the intervention group had less than two indices for metabolic syndrome.
Conclusions: This study suggests that a web-based program is useful for patients with metabolic syn-
drome to improve physiologic parameters related to metabolic syndrome. The web-based program may
be easily applicable to community as well as clinical setting.
Copyright  2014, Korean Society of Nursing Science. Published by Elsevier. All rights reserved.Introduction
Metabolic syndrome has been also called Syndrome X, dysme-
tabolic syndrome, insulin resistance syndrome, and car-
diometabolic syndrome (Alberti & Zimmet, 1998; Chan, Tong, &
Critchley, 2002; Grundy, Brewer, Cleeman, Smith, & Lenfant,
2004; Reaven, 1988). It is a group of metabolic abnormalities that
can increase the risks of cardiovascular diseases and diabetes
mellitus (Alberti et al., 2009; Cameron, Shaw, & Zimmet, 2004).
Cardiovascular diseases and diabetes are common chronic diseases
that cause increases in medical costs and decreases in the quality of
life for the patients, their families, and the community as a wholeung Hee University, 1 Hoegi-
rea.
ng Science. Published by Elsevier.(Whittemore, 2000). To reduce risks of those diseases, it is critical
to prevent and manage metabolic syndrome.
The etiology of metabolic syndrome includes genetic and envi-
ronmental factors. Environmental factors, such as lack of exercise,
as well as dietary habits, such as irregular diet and eating junk food,
are major environmental and modiﬁable risks for metabolic syn-
drome, while genetic factors are nonmodiﬁable risks (Bianchi et al.,
2008). That is the reason that lifestyle changes, including physical
activity and healthy dietary habits, are essential parts in the pre-
vention and management of metabolic syndrome (Alberti et al.,
2009; Bes¸er, Bahar, & Büyükkaya, 2007; Jou et al., 2010). The the-
ories on changes in health behavior emphasize the importance of
health education and repeated education to maintain the behavior
change (Glanz, Rimer, & Viswanath, 2008). Therefore, it is also very
important to provide information for the patients with metabolic
syndrome on a regular basis to change and maintain lifestyle.
However, it is hard for working adults to attend the program at aAll rights reserved.
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syndrome (Schultz & Edington, 2009). Educational programs that
take into consideration these nonﬂexible characteristics of workers
in terms of time and place are needed.
Programs using a computer and the internet have become
more popular worldwide because people can access them from
home and/or their workplace easily. They are also more conve-
nient because there is no time and place restriction for the par-
ticipants in those programs (Bond et al., 2007; Colkesen et al.,
2011; Cook, Billings, Hersch, Back, & Hendrickson, 2007; Kim &
Han, 2004; Kypri & McAnally, 2005). There are some studies us-
ing web-based health promotion programs on cardiovascular
diseases, obesity, and hypertension (Alm-Roijer, Stagmo, Uden, &
Erhardt, 2004; Sniehotta, Schwarzer, Scholz, & Schüz, 2005;
Watson et al., 2012), but there is no web-based intervention
studies published covering all indices of metabolic syndrome
together. In addition, there are some recent websites that provide
information on metabolic syndrome, but they mostly provide it in
written form. To increase the outcome of education, such as
knowledge of metabolic syndrome and intervention options, as
well as behavioral and physiological changes, we developed a
web-based health promotion program. It included audio-visual
instruction technology with help of experts in medicine,
nursing, and informational technology. The program is based on
the results of an educational needs assessment questionnaire
given to 34 patients with metabolic syndrome in a pilot study
(unpublished). To change lifestyle, compliance as well as infor-
mation is important. Enhancements in compliance improve
indices of metabolic syndrome (Camhi, Stefanick, Katzmarzyk, &
Young, 2010; Jou et al., 2010).Figure 1. Flow chartThe purpose of this study is to test the effectiveness (changes in
indices of metabolic syndrome diagnosis and lifestyle compliance)
of the web-based program on patients with metabolic syndrome.
Methods
Study design
A quasi-experimental pretestepost-test design with a control
group was used for this study.
Setting and sample
The sample size was 26 for each group, for a total of 52 partic-
ipants, calculated based on power ¼ .8, effect size ¼ 0.8, and
alpha¼ .05. According to Oh et al. (2010)’s study which is similar to
our study, an effect size r of 0.93 is categorized as a “large” effect
size. Because we used t test, we needed effect size d instead of r.
Therefore, we used 0.8 for effect size to calculate the sample size
because 0.8 is categorized to “large” effect size for d. Taking dropout
rate into consideration, we recruited 63 participants from eight
places of business and collected data from 56 of them (Figure 1).
The participants were assigned to either the intervention or control
group based on their place of business to decrease contamination
between the groups, although the places of business chosen for the
intervention were randomly assigned. Sixty-three adult workers
from eight places of business were recruited; they all had a
conﬁrmedmetabolic syndrome diagnosis after being registered at a
university hospital for annual health checkups. Eligibility criteria
included adult men and women who had more than three indicesfor recruitment.
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gram, and who consented to participate in the program in writing.
The criteria to diagnose metabolic syndrome used in this study
were those described by a joint interim statement from the Inter-
national Diabetes Federation Task Force on Epidemiology and Pre-
vention, National Heart, Lung, and Blood Institute, American Heart
Association, World Heart Federation, International Atherosclerosis
Society, and International Association for the Study of Obesity in
2009 (Alberti et al., 2009): (1) abdominal obesity (population-
speciﬁc deﬁnition for Asian people: waist circumference of 80 cm
for women or 90 cm formen); (2) triglyceride levels of 150mg/dL
or greater; (3) high-density lipoprotein cholesterol (HDL-C) levels
of less than 50 mg/dL; (4) systolic/diastolic blood pressure of 130/
85 mmHg or greater; and (5) a fasting plasma glucose level of
100 mg/dL or greater. Any person using antihypertensive, antidia-
betic, or antihyperlipidemic medications was excluded because the
medications might be confounding factors. Data were collected
from August 2010 to January 2011. Seven participants were
excluded from data analysis because they refused post-test blood
sampling.
Ethical consideration
Before the study, an approval from the Institutional Review
Board of the K Medical Center (KMC 016-04) was obtained. Letters
of recruitment were sent to the places of business where the em-
ployees had annual health checkups in K Medical Center. After
getting permission to visit the workplaces, one of researchers
visited each site and contacted persons who were interested in
participating in the study and who were diagnosed with metabolic
syndrome in their annual health checkup. The researcher explained
the study to each person, and gave them thorough information
about the study and its purpose. In addition, we notiﬁed them of
their right to terminate their participation in the study at any time
without incurring any penalty. Each of the participants voluntarily
signed a consent form to participate in the study.
Web-based health promotion program
This 8-week program is developed to help the metabolic syn-
drome patients manage themselves based on the educational
contents, including audio-video clips on diet and exercise using the
internet. To get information, the participants in the experimental
group can access the web at any time and place. To monitor theirnoM
Exercise  
30 minutes a day 
(approximately 6,000 steps/day) 
Stretching twice a day  
Diet 
Cutting 500 kcal  
Eating three meals day regularly  
No dining out  
Stress 
mange-
ment 
Sleeping well  
Managing your time  
Sharing your feeling  
Setting aside relaxation time  
Thinking positively  
Smoking oN
seY
Drinking oN
seY
Figure 2. Diarcompliance for 8 weeks, they were asked to keep a diary. At the
beginning, we developed a web-based health promotion program
for patients with metabolic syndrome based on opinions from ex-
perts and assessments of the educational needs of patients with
metabolic syndrome. The educational needs were based on the
results from the pilot study using a 4-point Likert scale. The
educational needs assessment questionnaire consisted of 21 ques-
tions; it was given to 34 patients with metabolic syndrome. The
online program includes information on the epidemiology, etiol-
ogy, clinical manifestation, management, and complications of
metabolic syndrome, as well as health promotion contents, such as
exercise, diet, stress management, cessation of smoking, and
modest drinking. Regarding exercise, aerobic and ﬂexibility exer-
cises were recommended. As an aerobic exercise, we recommended
the participants walk for 30 minutes a day which is approximately
6,000 steps per day, more than three times per week. Pedometers
were given to the participants. To improve ﬂexibility, a 10-minute
stretching exercise video clip was developed for this study and
was posted on the website. Participants were encouraged to stretch
twice a day. We recommended several diet changes, including
regularly eating three meals a day, eating out less frequently, and
cutting 500 calories from their daily caloric intake. We also rec-
ommended that participants weighed themselves. When the par-
ticipants ﬁlled in their weight and height, the website
automatically showed the standard weight, body mass index, and
recommended daily calories intake for the individual. There was no
ofﬂine coaching for the participants in the experimental group on
the health program itself, but participants were recommended to
learn it online. However, one of researchers contacted the partici-
pants by phone to ask about their weekly progress as reinforce-
ment, and participants were allowed to ask any questions regarding
the program at that time (Figure 2).Measurements
After removing participants’ clothes except for light underwear,
waist circumference was measured using a measuring tape
(Hoechstmass, Germany) at a level midway between the lower rib
margin and iliac crest with the tape all around the body in a hori-
zontal position as perWHO guidelines (World Health Organization,
2011). A research assistant, who was a nurse, assessed the waist
circumference. She measured the circumference twice, and the
average of the two measurements was included in the analysis.
Blood pressure was measured on the arms using a barometernuStaSirFuhTdeWeuT
      
      
      
      
      
      
      
      
      
y format.
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Classic II; St. Paul, MN, USA) while sitting for 10minutes after taking
a rest. For the participants who had blood pressure differences
between the two arms, the higher blood pressure readings were
recorded in this study. Blood pressure was measured by the nurse
research assistant using the same devices for every participant.
Venipuncture was done for collecting blood samples for the mea-
surement of blood lipids (triglyceride and HDL-C) and glucose. After
fasting for 8 hours prior to the test, blood was drawn. The blood
samples were transferred to a laboratory within 3 hours and
analyzed.
Lifestyle compliance was measured by the lifestyle evaluation
tool developed by Kang (2010). It is a 4-point Likert scale consisting
of 36 items. It includes physical activity and weight control (8
items), eating habits (16 items), drinking and smoking (3 items),
sleep and rest (2 items), stress (3 items), and drug and health
management (4 items). In the Kang study, convergent validity usingFigure 3. Screen capturcorrelation coefﬁcient (r) was .72, and discriminant validity
was .15, while Cronbach’s alpha was .92. Cronbach’s alpha in this
study was .88.
Procedure
The physiologic indices, such as waist circumference, blood
pressure, and blood samples were taken for all participants as
pretests. They were contacted by phone to make an appointment
for the measurements in the clinic at the university hospital.
Measurements and blood draws were done in the morning after nil
per os for at least 8 hours. In addition, the participants’ lifestyles
were evaluated using a questionnaire developed by Kang (2010).
The participants in the intervention group were involved in the
web-based health promotion program for 8 weeks. The website
address was given only to this group. The web administrator
allowed only the participants in the experimental group to registere of the webpage.
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visible after signing in to the site. An 8-week intervention time is
considered to be a reasonable amount of time for improving the
indices of metabolic syndrome based on previous literature
(Dumortier et al., 2003; Jou et al., 2010; Kukkonen-Harjula, Borg,
Nenonen, & Fogelholm, 2005). Participants accessed the website,
received information on the management of metabolic syndrome,
and monitored themselves daily using the diary (Figure 3). Based
on their diary, they completed the lifestyle compliance
questionnaire.
Under the national health insurance system in Korea, most
employees are supposed to have annual or biennial health checkup.
Those with metabolic syndrome are contacted by nurses in com-
munity health centers. The nurse visits the patient’s workplace
either monthly or bimonthly and educates them about metabolic
syndrome, including its deﬁnition, its management through diet
and exercise, and any complications using a brief booklet. Because
of this, the participants in the control group knew that they had
metabolic syndrome. However, the control group did not have the
opportunity to access the website during the study. For the ethical
reasons, we offered the control group participants the opportunity
to use the website after completing the study.
Eight weeks later, post-testsdwaist circumference, blood pres-
sure, blood chemistry, and lifestyle evaluationdwere obtained
from both the intervention and the control groups. All data were
collected using the double-blinded method.
Data analysis
Data were analyzed using the computer program SPSS, (version
18.0 for Windows; IBM SPSS Statistics, Chicago, IL, USA). Fisher’sTable 1 General Characteristics (N ¼ 56)
Intervention group (
n (%)
Gendera Male 25 (86.2)
Female 4 (13.8)
Age (yr)a 20e29 8 (27.6)
30e39 13 (44.8)
40e49 5 (17.2)
50 3 (10.3)
Educationa Middle School 3 (10.3)
High School 11 (37.9)
College or above 15 (51.7)
Marital status Married 16 (55.2)
Single 13 (44.8)
BMI (kg/m2)a <18.5 e (-)
18.5e22.9 3 (10.3)
23.0e24.9 8 (27.6)
25.0e29.9 11 (37.9)
30.0 7 (24.1)
Smokinga None 10 (34.5)
<1/2 pack/week 4 (13.8)
<1/2 pack/day 9 (31.0)
1/2e1 pack/day 6 (20.7)
1 pack/day e (-)
Drinking (monthly) None 4 (13.8)
1 4 (13.8)
2e3 8 (27.6)
4e6 5 (17.2)
>6 8 (27.6)
Exercise (weekly)a None 10 (34.5)
3 16 (55.2)
>4 3 (10.3)
Daily sleep hours <5 5 (17.2)
5e6 15 (51.7)
6e7 6 (20.7)
8 3 (10.3)
Note. BMI ¼ body mass index. aFisher’s exact test.exact tests or chi-square tests were used to examine differences in
the general characteristics between the groups. Because normality
assumption was not violated according to Shapiro-Wilk tests, Stu-
dent’s t tests were used to determine the differences of dependent
variables, such as waist circumference, blood pressure, glucose,
lipids, and lifestyle. The level for statistical signiﬁcance was set at
alpha ¼ .05.
Results
General characteristics and baseline values of dependent variables
Characteristics of the participants are shown in Table 1. Of the 56
participants, 82% were male. The participants’ ages ranged from 23
to 58 years (the mean age was 37.93 years). Approximately 91% of
the participants were high school educated or above, and 62.5% of
them were married. There was no statistical signiﬁcance between
the intervention and control groups regarding gender, age, educa-
tion, and marital status. Body mass index, smoking, drinking, ex-
ercise, and daily sleep hours were not signiﬁcantly different
between the groups. In addition, there were no signiﬁcant differ-
ences in dependent variables, including waist circumference, fast-
ing plasma glucose, triglyceride, HDL-C, systolic blood pressure,
and diastolic blood pressure as shown in Table 2.
Effects of web-based health promotion program
Results showed lifestyle compliance in the experimental group
improved after the 8-week program (73.45 8.70 vs. 80.10 9.48),
while compliance in the control group decreased (73.11 10.31 vs.
68.19  9.94) as seen Table 3. As a result, the difference betweenn ¼ 29) Control group (n ¼ 27) c2 p
n (%)
21 (77.8) 0.68 .318
6 (22.2)
3 (11.1) 5.23 .156
9 (33.3)
8 (29.6)
7 (25.9)
2 (7.4) 0.58 .562
16 (59.3)
9 (33.3)
19 (70.4) 1.38 .185
8 (29.6)
e (-) 2.10 .306
5 (18.5)
5 (18.5)
13 (48.1)
4 (14.8)
12 (44.4) 0.08 .939
4 (14.8)
1 (3.7)
9 (33.3)
1 (3.7)
3 (11.1) 0.24 .810
6 (22.2)
6 (22.2)
6 (22.2)
6 (22.2)
16 (59.3) 1.35 .184
8 (29.6)
3 (11.1)
5 (18.3) 0.78 .439
9 (33.3)
8 (29.6)
5 (18.5)
Table 2 Homogeneity of Dependent Variables between Groups (N ¼ 56)
Experimental group (n ¼ 29) Control group (n ¼ 27) t p
M  SD M  SD
Waist circumference Male (cm) 95.68  7.66 92.52  5.25 1.60 .117
Female (cm) 85.75  6.45 82.67  8.50 0.61 .557
Fasting plasma glucose (mg/dL) 100.28  9.40 104.78  18.12 1.18 .244
Triglyceride (mg/dL) 263.48  134.89 253.15  76.47 0.35 .728
HDL-C (mg/dL) Male 43.24  11.01 43.19  8.72 0.02 .987
Female 42.50  4.65 45.00  7.35 0.60 .566
Systolic blood pressure (mmHg) 132.03  15.27 132.30  10.32 0.08 .941
Diastolic blood pressure (mmHg) 84.79  13.07 86.96  8.91 0.72 .474
Note. HDL-C ¼ high-density lipoprotein cholesterol.
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statistically signiﬁcant differences between the two groups inwaist
circumference and HDL-C (t ¼ 4.43, p < .001; t ¼ 2.22, p ¼ .031,
respectively) after 8 weeks on the intervention program. In the
intervention group, post-test waist circumference decreased
compared to pretest (92.72  8.05 and 94.31  8.18, respectively),
while HDL-C increased (46.65  10.95 and 43.14  10.31, respec-
tively). However, fasting plasma glucose, triglyceride, systolic blood
pressure, and diastolic blood pressure did not differ statistically
between the two groups (t ¼ 1.16, p ¼ .251; t ¼ 1.19, p ¼ .241;
t ¼ 1.04, p ¼ .302; t ¼ 0.29, p ¼ .774, respectively) as shown in
Table 3.
In the intervention group, 13 of the 29 participants (44.83%)
had less than two indices for metabolic syndrome, which means
they were not diagnosed as having metabolic syndrome after the
program. Meanwhile, 7 of the 27 participants (25.93%) in the
control group were excluded from metabolic syndrome criteria
(Table 4).Table 3 Effects of Intervention (N ¼ 56)
Variables Intervention (n
M  SD
Lifestyle compliance Pretest 73.45  8.
Post-test 80.10  9.
Waist circumference (cm) Pretest 94.31  8.
Post-test 92.72  8.
Fasting plasma glucose (mg/dL) Pretest 100.28  9.
Post-test 96.51  12
Triglyceride (mg/dL) Pretest 263.48  13
Post-test 233.90  12
HDL-C (mg/dL) Pretest 43.14  10
Post-test 46.65  10
Systolic blood pressure (mmHg) Pretest 132.03  15
Post-test 129.21  17
Diastolic blood pressure (mmHg) Pretest 84.79  13
Post-test 86.96  8.
Note. HDL-C ¼ high-density lipoprotein cholesterol.
*p < .05.
Table 4 Effects of Intervention on Number of Metabolic Syndrome Indices (N ¼ 56)
Index (no.) Intervention group (n ¼ 29)
Pretest (persons) Post-test (perso
5 3 1
4 12 8
3 14 7
2 e 11
1 e 1
0 e 1Discussion
In terms of accessibility to information, especially for the em-
ployees working in a ﬁxed time and place, web-based programs
may be very helpful because there is no time and place limit.
Retrieving information can be repeated as many times as the users
want. Given these considerations, we developed a web-based
program for adult workers with metabolic syndrome, and exam-
ined the effect of the program in this study.
Among treatment options of metabolic syndrome, lifestyle
modiﬁcation is vital and beneﬁcial (Bianchi et al., 2008). To improve
compliance with lifestyle modiﬁcation, motivation and reinforce-
ment, such as self-monitoring and telephone support, are also
needed to achieve the goal (Koenigsberg, Bartlett, & Cramer, 2004;
Whittemore, 2000). In our study, we used writing a diary as a
motivational tool and weekly phone calls as reinforcement, in
addition to the information provided by the web program. The
strength of our program was these integrative characteristics. As a¼ 29) Control (n ¼ 27) t p
M  SD
70 73.11  10.31 4.97 <.001*
48 68.19  9.94
18 90.33  7.25 4.43 <.001*
05 91.93  5.84
40 102.44  12.3 1.16 .251
.11 102.33  13.25
4.89 253.15  76.47 1.19 .241
6.43 240.19  86.59
.31 43.59  8.33 2.22 .031*
.95 43.56  7.90
.27 132.30  10.32 1.04 .302
.80 133.15  13.77
.07 83.59  12.53 0.29 .774
91 86.78  12.77
Control group (n ¼ 27)
ns) Pretest (persons) Post-test (persons)
5 4
6 9
16 7
e 7
e e
e e
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group was improved, while it decreased in the control group.
Consequently, half of participants in the experimental group
reversed their metabolic syndrome, while a quarter of participants
in the control group did.
Our program also had an impact on some physical indices. In
this study, post-test waist circumference decreased and HDL-C
increased statistically signiﬁcantly in the intervention group.
Although the other indices of metabolic syndrome changed, they
were not statistically signiﬁcant. Because there have been no
published studies yet regarding aweb-based intervention program,
it was hard to do a direct comparison. However, we can compare
our results with those from some ofﬂine programs. For instance, the
study of Carey, Al-Zaiti, Liao, Martin, and Butler (2011) is similar to
our study for reversing metabolic syndrome and improving some
indices of metabolic syndrome such as in blood pressure, glucose,
and waist circumference. However, our program improved HDL-C,
while their program improved blood pressure and glucose. The
differences between these two studies are that Carey and col-
leagues provided an ofﬂine low-glycemic nutritional ﬁtness pro-
gram for a population of ﬁreﬁghters. Daily multivitamins and
omega-3 were given to the ﬁreﬁghters for a period of 12 weeks
and exercises were scheduled and supervised. The difference in
duration of program may explain why their program improved
more indices than our program did. It may be that 8 weeks are not
enough to improve all of the indices. Carey et al.’s program
emphasized a low-glycemic diet more than ours did, which may be
another explanation why their program improved more in serum
glucose level. In addition, their exercise regimen was 10,000 steps
daily for 60e90 minutes, while ours was 30 minutes per day, more
than three times per week. The intensity and duration of exercise
regimen may partially explain the difference between the two
studies. Another possible explanation is that our study emphasized
management of stress, drinking, and smoking management, while
Carey et al. focused mainly on diet and exercise. That may explain
why HDL-C improved in our study, because smoking and drinking
were correlated with low HDL-C according to Wakabayashi (2010).
Another ofﬂine study of Taiwanese women with metabolic
syndrome used a low-calorie diet and a regular exercise program
for 8 weeks but showed the opposite results compared to that of
our study (Jou et al., 2010). The Jou et al. study showed improve-
ment in all indices of metabolic syndromewhen comparing pretest
to post-test in total. However, the percentage of participants with
abnormal values for each of metabolic syndrome parameter were
signiﬁcantly decreased except HDL-C and waist circumference,
which are the opposite of our study. This discrepancy may be
explained by gender and regimen. The regimen contents of diet and
exercise are not the same, but they are similar in terms of recom-
mending a balanced, low-calorie diet and aerobic exercise. How-
ever, the participants in our study are mainly males, while the
participants in the Jou et al.’s study are solely women. One could
speculate that there might be a gender difference on the effect of a
health promotion program on patients with metabolic syndrome.
The gender difference can be supported by the study of Camhi,
Stefanick, Katzmarzyk, and Young (2010). In that study, diet and
exercise treatment had no effect on fasting glucose and tri-
glycerides after the program between the treatment group and the
control group, but the study did show a decrease in waist circum-
ference in both men and women, similar to results of our study.
Nevertheless, only men showed a statistically signiﬁcant decrease
in waist circumference after statistically adjusting for baseline fat.
HDL-C did not increase in men or women before adjusting for fat
while HDL-C only decreased signiﬁcantly in men after the adjust-
ment. The differences among these studies suggest that there
might be a gender difference on the effect of a health promotionprogram on patients with metabolic syndrome. However, it is still
controversial whether there is gender difference because our study
and the study of Christian et al. (2011) showed no signiﬁcant dif-
ferences between genders. Therefore, further study is needed to
identify whether there is gender difference in the response to the
lifestyle change treatment for patients with metabolic syndrome.
Based on the literature, we found that methods of analysis are
diverse and that there are discrepancies in what indices are
improved. To be diagnosed as having metabolic syndrome, the in-
dividuals should have more than three indices of metabolic syn-
drome. However, the three indices are not homogeneous among
patients because any three of the ﬁve indices are acceptable for the
criteria for metabolic syndrome. Thus, when a participant meets
the criteria, their normal as well as abnormal data can be included
in the analysis. Most studies choose to comparemean differences of
all of the participants, including our study (Camhi et al., 2010; Carey
et al., 2011; Chen, Wu, Hwang, & Li, 2010; Christian et al., 2011;
Maruyama, Kimura, Okumura, Hayashi, & Arao, 2010) while Jou
et al. (2010) analyzed abnormal values separately in addition to
all values of the participants. Because metabolic syndrome is a
group of metabolic abnormalities, it is not inappropriate to analyze
as a whole and to decide the effect of reversing metabolic syn-
drome. However, to examine abnormal indices separately is a good
way to test which indices most effectively responded in the inter-
vention program. It is suggested that diverse analyses be adopted in
future studies.
Theweaknesses of our program are its small sample size and the
lack of a randomized clinical trial. In addition, one issue is that the
logging in status can be seen only by the web administrator. Access
history can be a useful motivation and reinforcement source, but
we could not include this function in our program due to ﬁnancial
considerations. Because we could not use that function, we asked
the participants to use a diary. We strongly suggest that researchers
or clinicians interested in developing web-based programs embed
a diary function and an individual access log.
Conclusion
In conclusion, the web-based health promotion program for the
patients with metabolic syndrome was effective in improving
lifestyle change compliance, decreasing waist circumference,
increasing HDL-C, and reversing metabolic syndrome. We suggest
using this program as an intervention option for patients with
metabolic syndrome. The web information may be used to educate
nursing students as well.
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